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£■ ^^-gr Sf^-l- #5131 ^ ^12: ^ofl %SL3.*\, 0 2 ^£7} -g-^ 

¥^>7l nfl-g-ofl oflui^l ^1* £*1 p-^£^]#^l %^5}-7> C] £ o}i=L 

^^171 nfl-g-ofl ^oiq- «V^- j-o. = o. -cflA]^ ^ olTfl 5}cf. 

£ 2e 
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Sl-^-l- ^£^11 ^^j- ^{Method for manufacturing of light emitting device 
with composed chemical semiconductor} 

£ l£- Ht^^ ^ 4i* r « 

.£ 2a tfl^l £ 2e^ tff-E- ^ft «h£*ll ^ 4i7}^ 

20 : 7l^r 21 : n-GaN# 

22 : 23 : p-GaN# 

24 : ^^^iq- 25 : n-^B. ^ 
26 : p-sfl-El 

<8> ^ ^ o 2 ^-£7l- ^ -g-^l^js. p-G a m £o] £^§^ av^^^o] 
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°N ^ iL^r ^a}?)^ is}^ m-V^ 2}-tJ-l- 1>£^ ^ ^12: *<HH £b3: 

<9> ^tiV^j m-V^ SJ-^S ^KE^ 33 ^ji, ln^£ 

^ ^^^-Ei i±e^ ( 7><^ <8^*r*13 ^ s^-fr 3^ ^ 0}^, ^ 40]^ ^ K 

Eflol^ Cj-oj-2-E. ^> ^-2} t^" ^>M- Efl<# # !§-2) ^% H^^l^Ei 

<io> o]£\i£ m-V^ «V-EE^1^ afls tij-^o.^.^ MBE(Molecular Beam Epitaxy)^, 

MOVPECMetal Organic Vapor Phase Epitaxy)^, HVPECHydr ide Vapor Phase Epitaxy)^ ^o] °1 

<n> MOVPE^r cfl^^ofl ^-^tr -Hl^ ffl-V^ ^Kg. <^^- ^ oi^ 

^£^1 ^13: <ie} Aj-g-Hl ji oi^cfl, £ 1^ ol *V MOVPE^- o)-g-^ <^ 

<12> ol^] w>sf ^-ol, m -V^ S*^-# ^hE^ ^ ^Mo)o] 7l^r 

(10) ^cHr^l n^SLS. E^s} ^Sr^-g-^o)^ "n-GaNf^sL ^W)(ll), 4^(12), p^^-S 
E^ ^s^f-f^o]*}- » p -GaN#"AS ^^-)(13)ol ^^>^o.S. ^o.^, n-GaN^ 

(11) ^ ^7} ic^ji ZL #Jfo|) n-sflH. #^(15)°1 ^ *H M i p -GaN#(13) tfJMIfe 
^ff-SKH- ^^(14)4 p-3fl= #q-(16H £* r 3 91^. 

<13> o]^7il m-V^ #51*11 4i*HH, *r*l p-GaN#^r fe^ «■ 

(high hole concentration)* 7>^1 5E.-S- ^ ^ sfl o> t}^^) , o].g. <^sfl 7 ]^ofl^ 
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<i4> ^, p>zlv11#o.S. £^§€ p-GaNf^-ir ^S. MOCVD^* °l-g-*fl p-GaN#^- ^ W 

, n>zLtil^(Mg) ^ ^b] ( accept er)7> ^-^>ji Mg-H^l ^ ^^ 

« *§^H ^ £]^C-)1 OH- *#7)is}7) #n JL^9] I^Sll- f-*fl*l Mg"H^ 

<15> sr}*l'£, Oj^^l ^>7ll S^, ^ <13 ^M*]7> ^A^" o>^e|-, 

ji^jls <y*> m-v^ w# ^ke^ ^ IHS^ *fl# ±.*}$\ ^ 

<16> ojofl a o V 7 1^ £-^-§- *fl^Al7l7l 7fll"^ ^^.S, 0 2 ^"£7V £3 

7l^^ p-GaN^ p^^-S. «L£*fl#^ *^^7l- C] ^ °] « o^^- 

n, f^sj- tiling ^-cfl^o.s ^ ^oflAi <i^eli- ^ ^ xy± *H1 

Ai p-ti>£^^ ^§|.Al7l£^- t^°N Si: ^-i: #tfl^l^ ^ ^ 

^ m-V^ ^tt ^ i7f^ «o V ^* *fl^RrH) ZL olcf. 

<is> ^-71 p-«]-5i*fl§^Ei n -ti> £ ^f,^ <^«-^l ^3] « c Vf o S ^A>(mesa) *m*H n-*V£ 

<19> ^71 p-alS^f, ^ofl ^S^-g- th^^ tgAj^Jl, XV ± #^^n> g-i^HH p- 

«VE31^8: Ir^sKactivationH^ £-741; 



13-6 



<20> #7] ^#51 n-^hE.*)]^ ^sK>-§- ^ ^ A o VJ r°fl *M n-sfl-EL €^ p-2fl£L # 

<22> o]^ ( ^Jf^ £ ^4. 

<23> a. ^ofl aV£^) ^ ^12: H o v ^£r, MOVPE -a^* °l-§-*fl 

«V£^l^(ol^> '•p-«V5.^^«o.S. <*W)* <*f|sKepi) ^^l^Icf. 

<24> 4^, p -tiV£^#o.S.^-E-l n-aj-s^f,^ ^JjL^j ^ #$0.3. oflAKmesa) 

<25> ZLS^Jl ^A-j, Aj. 7 l p -ti}£^)]^ Aj-^ofl ol^-c^^ ^SfrXV-g- 

(activation)* ^^r I^Bl ^-§: ^r^^cf. 

<26> o| m, a. ^oflA^ 0 2 ^£7> ^ ^7]^^ p-ti>£^l#^ %^7} V\ £ 0}^0] 

^l=Rr A>Ajo. ol-g-^fl, ^sflSf £0] p-a>5L^f^ £-7> ^BflSl ^71, 3~ 
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<27> ^, ^£fl^ ^o], ^ «t4 #EflS} ^71, SLfe <Q± ^Eflo] «^ 7 1 *HW p-# 

<28> ZL^JI, ^-BflB] £-^7l*HH^ ^ #± °]-&SLS. ^ o] 

^4 H20^1 ^BflS 1M] W}^7}±r tfl4l 600 °C ^51^ JL-&SL3, Sfl<>) 

<29> O}-^ , T^o^Sl Xh± o)£:SLsL ZL ^"Bfll- ^ *r H 2 0^ ^ Bfl S. ^ ^1 2] Jf 

S. HB>^!4^ ^n> 0>U|^ i oflui^l ^ ^Cf. 

<31> ^ ( -^-g- **fl p-ti]- £ ^^ ^^- 7 > 01^<^X]J7 !4^ ( S^-O}^ .M.^ o^fl 

n-«K5!*)l# tfJfofl n-4= *}^hg: ^ ^ S>Jl , M ^ ^<H1 p-sfl^L 

<32> o]^ ^o], ^Efls^ al^fl >y-tfl^ o.s ^r^H #^ 
D > ^71 *HH p-^£^1^ ^J^M^o.^.*) , ^ i7}2] n ^ 

<33> ol^, I »^ £ 2a ifl^l E 2e# ^-S*H -i*Hl« -g^t}. 

<34> < ^7>1^> 



13-8 



1020030014381 



^ 2004/1/16 



<35> a o v 7 ] £ 2a ifl*l 5. 2efe £ ^Hl» ^ 4^ 51^1 ^ S^^cf. 

n-«hE.3l## "n-GaN", p-^£^l#^r "p-GaN" AS. «H , 7l#£ ^V^l 0 ! 7l*o.S «H 

<37> £ i^o} s. 2a*\] JE>1€ ^r^r MOVPE ^^^.S. ^V^-^l <H 71* 

(20) #Jfo|| n-GaN#(21), #^#(22), p-GaN#(23)£- £*r3°-5. <$*\ 2a). 
<38> o]o] p -GaN#(21)6.S.^-Bl n-GaN^(23)s1 IJ^H ^(mesa) ^ 

n-GaN#(21)^ <2}Jf# ^1 cf -§-(.£ 2b), p-GaN^(23) #^5. °]^f-<H*! % 

¥^ . ^SKhg- -^^(24)* ^WCE 2c). 

<39> ZL^Jl, p-GaN#(23)4 ^ SKV-g- ^ €^-(24)?!^ -§-*H p-GaN^(23) 

<40> oj nfl, p -GaN#<>n i^-S p^ £4-^^ ^^Ei (accepter) <i?i£fl, *r^1l ^(Mg) <*|^ 

£ l^H^r #5^r ^7l *HH 1*13 ^HVcf. 

<4i> zl ^ t o] cg^s) ^. £ oi 600 - c ^4 ^-tH^ o.s ^r£^l^ l^e) 

T^M ^H^K^, o^^E^^ ^^-C. S «-Ei o}^ A>^<4 H 2 0^BflS. 5^3. 

^Tfl «M ^ SZ*1 ^Cf. 

<42> ^i^*l <i^El ^o] d>^1^o. S( 9±o)o] ^.^-i- ^7] n-GaNf^ 

(21) ^ofl — ^^-(25)* *§^is}jL(5L 2d), ^3R4-g- ^ ^^"(24) ^--f-ofl p -s})^ ^ 
^-(26)-§- ^^i}^ M. ^ o. ^^VcfCS 2e ). 
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<43> oj^-oflA^ ^ifr ti>^ ^-Ol, i£tgo} g).^.-. ay^j ^ 4i*>^ 2: ^^r, 

0 2 ^£7> fe£ ^-^71^^ p-GaN4 «K£*fl#£] %^7> ci £ o] 

Sl^Rr ° a V S^ A>^^- ol^-gfl, S.^p> p-^£^l^# 

^ *^ 51-71- C-1 ^ ol-o^^7l nflg-ofl ^*}°\ ^o)u\- ^ j-^. ^A}^ ^ ^o] 

M7> 91^. 

^ tfloflAi Cfoj:^ £ig ^ ^^o] 7Br^ ^-^^HTfl 5fl°H ^«-A^V ^o]^, ojeiTg. ^ ^ 

^*<H ^€ JH^^o^i ^ olcf _ 
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11 

p-tiV£^]^«-Ei n-«KE*ll#^ #$=0.3. iflA>( m esa) ^4*}<*i n-«]r 

£*fl^3 #711; 

-$M p-tiV£^# M*!^* $#*KH, ^ l"^*} ^7)ofl^ p - 

a]r£^## #^sKactivationH7lTr &7f\ ; 

^-71 n-«}5^]#^- #^-SH+-g- ^ ^ ^ofl z|7l n-5flH ^q-^ p-3fli= # 

2] 
3] 
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